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IMPACT PRSSStJHB AHD TEMPEBATUEE f R0TI13S 15 A 
NOH-ISOTHERMAL JIT DISCHARGING IHTO A DUCT 

R. D. Danieleoa and A. Xivniek 

Surlier vork with Air Jet* discharging into duets showed the 

existence of velocity profiles, near the due* vails, vhich seemed 

abysmal* The observed Telocity gradients could not be explained by 

the usual descriptions of normal boundary layer build-up. The abnor- 

mality occurred for Isothermal systems (U) as veil as for hot-air jets 

discharging into cold air {}).    Alexander and co-worker* (1) suggest 

that the explanation might be that of "choking," that is, some of the 

air downstream from the jet vas reversing its direction of flow, return- 

ing along the duct veils to the jet and becoming entrained again. This 

would mean that the amount of secondary air being sucked from the room 

into the open inlet end of the duct v&s less than the entralcment 

"requirement*.* Although no actual backflov vas observed, the forward 

flow vas much slower near the vail than vas expected, so the observed 

results were described as being caused by incipient choking. 

The duct" used for the prior work had sudden entrances for the 

secondary air. It  vss felt that perhaps choking could be reduced by 

using a tapered entrance section. The purpose of the new study vas to 

detersins the effect of such an improved entrance section on the 

velocity profiles in the duct. 

The :iev work is described in detail in a Master's thesis by 

Danielson (2). Hot air at about 200°f. discharged at approximately 

SOC ft./sec. through an A.S.M.S. long-radius nozzle (both 0.750 and 
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0.?98 inch diameters were used) into a 3.8 inch I.D. duct. The duet 

was 10 ft, long and was open at both ends to roam air at ahout 80°P. 

The suction end of the duct was fitted to an A.S.M.E, elliptical 

section flow nozzle with a maximum l.D. of about 12 inches. Tempera- 

ture and pressure surveys were made at numerous locations in the 

duct. Except for the change in duct entry, the equipment end procedure 

were the same as those used for the earlier work of White and of Hau»e, 

The new results showed that the abnormal velocity profiles 

were no longer present. Apparently choking in a duct caa be eliminated 

by the use of a smooth transition entry section on the duct. Vigorously 

speaking, 'his does not necessarily mean that the prior explanation of 

choking has been proved. 

The temperature profiles obtained during t'fee-earlier studies 

(with the sudden entry section) did not give much support to the chok- 

ing (or reversed, flow) hypothesis. >Tear the jet, the temperature change 

along a radius fell rapidly and smoothly from the temperature of the Jet 

to that of the ambient air which was being entrained. There was nothing 

about the temperature distribution to suggest that any air from downstream 

was returning to the nozzle or thft it wus even on the verge of returning. 

The new temperature profiles c-tained «y Lanialson agree closely with 

the earlier measurements* 

In conclusion, if s sudden entrance section is used for the 

secondary Pir, the air flow nesr the duct wall at locations close to 

the nozzle will be much slower than expected from simple flow theories. 

If a convergent entry is used, the air flow pattern appears normal, lor 

some unknown reason the temperature profile is not affected by the entry 

shape * 
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